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(57) Abstract 



Methods of treating conditions characterized by cellular hyperproliferation using 
compounds useful in the described methods are provided. 



Interleukin-1 inhibitory compounds and 
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DESCRIPTION 

Treatment of' Cellular Hy per-Prolif eration 
by Inhibiti on of Interleukin-1 

rmas -Reference to Related A pplications 

The present application is a continuation in part of 
United States Serial No. 07/707,897 filed May 31, 1991, 
the disclosure of which is incorporated herein by 
5 reference. 

gackcrround of the Invention 

The present invention is directed to methods of 
treatment of cellular hyperprolif eration. These methods 
are useful in the treatment of various pathologic con- 
10 ditions characterized by over-proliferation of cells, 
especially epithelial cells and, more particularly, 
keratinocytes . 

Conditions characterized by hyperprolif eration of 
cells, particularly keratinocytes, have proved difficult 
15 to treat. Conventional therapies for some of these 
conditions such as psoriasis have been unsatisfactory. 
Thus, there exists a need for therapies which can treat 
these conditions by decreasing or preventing over- 
prolif eration of cells* 
20 Cytokine levels in certain conditions characterized 

by cellular hyperprolif eration have been studied. In 
particular, there have been attempts to compare levels of 
Interleukin-la and Inter leukin- 1/3 in normal and in psori- 
atic skin. Interleukin-1 activity in psoriatic skin has 
25 been reported to be reduced in relation to normal skin. 
However, in psoriatic skin higher levels of a high mole-, 
cular weight Interleukin-1(3 in comparison to Interleukin- 
1(3 levels in normal skin form have been reported. (See, 
Cooper et al., J. Invest. Dermatol. £5.(5) :245 to 265 
30 (1990)). 
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aam ^f ™ r ! S on provides methods o£ preventing 

». present invent n prov particular ly 

or decreasing decrease inhibition 

.p^heUa. «Us. W y or xnter- 

5 o£ I«erleu>:rn-1 ( ^ Thus , the present 

Xeufcin-i such methods which comprise con- 

invention is dl " C "; ^erproliferation inhibits 

tacting the cells with ■ • ^ eoBpound . Inter- 

amount of an I «' rleUkin -^ 1 1" cl 7 d e compounds which 

l0 xeuto-i inhibitory -^^^ mterUufcin-i 

aecrease Urding to one aspect, 

«ceptor antag^« „ down . 

^terleukxn-1 activity ^ aspect , 

reg ulating its synthe-is ^ 
15 Interleukin-1 activity is ^ inhl . 

sic, ox a precursor for, ■ -to an a tive ^ ^ 

bl tion of conversion into „ a ^ _ ^ 

plished by one of sev « expression of a convert- 

it.d to, preventing « ^"""^ £oim tato an active 

form or by inh ^ 1,:in9 comp ounds include Oligomers 

able InterleuKin-1 inhibitory comp oUgomers or 

U-h as antisense 0 Ugomer . Thi* - ^ of „ 

Ir iplex Oligomer^ * * ^ ^.ting factor, or an 

25 mterleukin-1, an interie Tnt erleukin-1 modulating 

In „rleu>in-1 u r;o^Tich 1 :Xlate Xnterleu^n-! 

£iCt0r ! 'a l=Tu7e. for example, compounds such as 
activity and mcluo , antagonist. Other 
intracellular My be selected from a 
30 xnterleu.in-i inh^i rv ^ ^ ^ 

variety of classes wj. r ^„ a „ e n u lar lnterleukin-1 . 
Uveis of mterleufcin-! or «tr*=eUular ^ r . 
receptor antagonist in the targeted (i.e.. hyp rp 

ating) cells. present inven- 

lions ^ c^aralterited by hyperprolif eration of s*m or 
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3 

„ lial cells by contacting s*in « 
epithelial ce^J- j ^niiiting amount of OJ-J-9 
„ith a P" 1 "'"" 0 -^!! Oliver, a Third strand 
Tb e Oligomer may be an antieens QUgo . 

ig «. or » Trip** -OM-^J . .e^ence o£ m 
« h» a .e^ence <^" esent * the cells. » 
inscribed ire a target gen P^ cOTplementar y to a 

Triple strand Oligomer se<!tte „ce of a target 

selected double stranded nucXei ^ „ 

g en. present in the « lls - „ ucleic acid seance 

'complementary to a * ^ ption pro du=t. The target 

ing enzyme theretor. preferred aspect, Che 

wording » _»J^ Mthods of creasing or 
prM ent invention » directe ^ epithe lial cells 

pre venting ^ r ° llte ""°° ith . hyperproliferatxon- 
by contacting the «1 ^ cmoprtses an 

inhibit amount ° £ J^rand Oligomer or a Triple* 
antisense Oligomer, a Trip! e con¥leme ntary 

oligomer P air. The , target ge ne present in 

to a nucleic acid sequence from ge « is 

the cells or c^ine. »hich mediate 

selected from those gene. «*« .uch as a 

cellular Proliferation. «. ^ ^ . =OIwer t^ g 

receptor antagonist for such y latioM l or post- 

ed or an e^e involv - » ^ ^ u cri ti- 
translational modificatio 

cal for its function. ^ which encode 

preferred target genes ^^^.^ r i L -l«»>, 
Xnterleukin-iP recepto r antagonist CicIL- 

int racellu la r or an Interleu*in-l 

lra „ 0 r -intracellular 
35 converting enzyme. 



20 



25 



30 



8UB8T.TUTE8HE6T o30oo7 



03/31/200 



3, EAST Version: 



WO 93/24134 



PCT/US93/04917 



2^^^ • the following terms have the follow- 

As used herein, the foil 9 ^ ^ 

ing meanings unless ^ include s not only 

The term "pur^e" or pun ^ M 

S the naturally ."^J^" " *~ 

alS o modificatxons of those ^ modi . 

i. used interchangeably therewit , a 
o{ a nucleic acid »hic* -P* s s ^ ^ ^ 

nitron- contain- g ^ o ^ ^ ^ buc also 
units having A, 6, c, uch „ B . su b- 

1S analogs - '"T ITcLon sugar 1. ribose, 

stituted purines) . I" also includes 



as 2 '-0-alkyl ribose 



20 



25 



0 



30 



^ ten. -phosphonate. refers to the group 0=P-K 

I 

Suitable alkyl or 

.herein . is en aUcyl or aryl ^ ^ hinder 

aryl groups include those whxch £ not The 
t he phosphonate linage or « ^ or an 

phosphonate group be used as inter- 

configuration. Phosphonate group y ^ ^ 

nucleosidyl phosphorus group linkages 



nect nucleosidyl units. 



o 



35 



40 



I 

^ refers to the group 0*P-0 

The term "phosphodiester rerer ^ 
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sidyl phosphorus group 

nucleosidyl units. refers t0 a mono- 

A -non-nucleoside ^ lo r the phos- 

5 ^^^-e .J^ otber chemical 

phorus backbone has been 

moieties. „ le> „ a ide polymer" refers to a 

10 meric units. ,.„„ lde - or "Oligomer- refers to a 

Tn e term .oligonucleoslde o ucleoside 

rt ain of nucleosides »^ "'^J . to about X.. 
Usages which is general * jr ^ ^ 

nucl eosides in length, but which . V 
15 100 nucleosides in length. Th y ^ ^ 

te » nucleoside ^7;^ -Oligomer- » ? 

eM ymatic means. Thus, t int emu=leosldyl 

chain of °»9 OTUCl '°"*"/« ia e monomers and, thus, 
Images ^°^T^< oligonucleoeide al*yl- 
20 includes oligonucleotides n ^ aryl . phosI , h ono- 

Md aryl-pho W honate ana =gs, * J tWoace enaiogs 

thioates, phosphorothioat • of oligo- 

of oligonucleotides, phosphorami oli9onucl eoside 
nu cleotides, neutral ph.sph.t' ~ ^ oligonucl eo- 
25 analogs, such as phosphors osidMi ^ also 

si4 e analogs and ° ' lym , ts . The ten. 

Eludes ^-^'^r^otids pollers wherein one 
als o includes ^'^''^^.U between monomeric 
or more of the —ge f 

30 . units has bean replaced by t _ oi a =arba . 

as a formaceta! W**; nucl .oside/non-nucleosid« 
_ linage. It a so includes » ^ ^ 
polymers wherein both the sug choline base 

have been replaced or « al . Q includes 

3S analogs, or polyamide berein the b»e, the 

nuc l.oside/non-n»cleo.ide polymers » 

sugar, and the phosphate backbone 
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nucleoside moiety or wherem 
are eitner replaced >y a the nucleoside/ 

a non-nucleoside moiety « said non-nuclecs.de 
J-nudeoside po^- ^ rooleculeS wh i=n may 

„ Oligomers having at leas alkyl . or aryl- 

onosphonate groups indud • Unta>9 e or interact 

tot eterically hinder the phcspnon louer 
„ith each other. «^ t "f to Lout 6 carbon atoms. 
al *yl groups having *~ one ring having a con- 

suitable aryl groups have at 1 carb ocy=Hc aryl 

ugated pi electron system and ^ ^ ly 

- , T e rs , ^sr^« - - — 8 10 catbro 

substituted ana p* 

(or "MP" 

""•■vsjrsr^ .... - 

Oligomer") * eier _„ r i eoS idyl linkage. 
B ethylphosph=nate ^ to Oligomers vhi=b 

Th8 term -neutral 0U3 """ bet «en nucleoside 

w . nonionic "lecsi ^ „ „ ag a- 

m onomers (i.e.. I-**" £or ^le. Oligomers 

tive ionic charge, and inclu ^ ^ M aryl . 

ba ving intemucleosidyl g aryl . ptosphono thioates, 

pnosphonate UnXages. ^ phowh!5 triester 

neutral phosphate ester ll ^ B ater linages, and 

Uncages, especially ^J* leosioy l linages, such 
non.phosphorus-contai.ung ^ carbaBa te lin*- 

a5 sulfamate, -^^J^^r may comprise a 
ag es. ^^'^^u leoside or nu=l«oside/non- 
coniugate between an mQlecule uhi ch comprises 

nucleoside polymer and a sec partn ers may 

a conjugation partner. agents ( binding =ub- 

stances for ce-n 
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including photo-cross- 
nucleic acid modify^ ^ en and groups capable o 

li^J^SSS&M^^^,^ of the 
"u^STo^^ 9 <-». ^ * „ llt er the pharmaco- 
/ugomer with the target .eouen ^ ^ , 
kinetic distribution of t ■ or nucle =side/non- 

re ^ire«nt i S thatt« oU 3 o n u =omprlses 

nucleoside poller that 

be neutral. !_ ph osphonate OUgo- 

Th e'term '"""^ having neutral inter- 

„„. refers to neutral Oligome jW1 . or 

Tcleosidyl Un^ges which comprise 

aryl - phosphonate lin*^ te oligomer- refers 

The term -neutral ^deosidyl Untages 

to neutral Oligomers havi g ^^te linkage- 
wh icb comprise at -.J^i ' or -tandem Oligo- 
The term -tandem Qr oUgo mer «hi=h « 

mer „ refers to an either on the 5- or 

complementary to a .«!»•«» 10 e ^ which is 

,.. side of a target nucleic ^aci ^ 
co.hyhridi.ed with a ..=»= My lmpr ove 

t0 the target sequence. Tan help . ng 
Ration of these Oligomers to the ^ ^ ^ 
/o make the target sequence -e a= rf 
»ers, such as by decrees^ rtb. ^ ^ ^ oJ 

target nucleic acid " e the hybrid stabil- 

, oair of tandem Oligomers may impro nu=leic 
ttfof the second tandem Oligo^" * „ eicner 

add * J^SUr - 

the 5 . . or V-end of said ««» ^ re fers to an 

Th e term -short e*>iu ali ^ ^ ^ in 
alcohol having f- about t ^ ^ s „ ai h t 

„„ich the *#>™*J£? l d i» clu des primary, secondary 
chained or ^^^ ycols and polyols. 
and tertiary alcohols, giy 
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,.r. to a substance -hich 
Tbe t«r* — ci a -pound. * 

is used to ."^^a to «kl> or — " 

lux ennancer i. «^jf^ om4 to increase trane- 
M ane in cognation t o 

-"^^^r/ar"^ ^ o £ the an* in 
or by changing tne p» 

the akin or mucous ^* t ""- . re£e rs to first and 

Th e term to and „hic h are 

se cond OXigoaers *** ^e JP oE . s.ngXe 

herewith. r . refers to Oligomers 

The term "Third Strand c g q£ a double 

enable of hybridizing to » duplex 
which are capable duplex, an BN A a p 

• j „,,eleic acid, such as * .. structure 

stranded » uclel d forming a triple helix 

or a DNA-RNA duplex, ana 

therewith. . hen re ferring to a Triplex 

The term - complementary . wh ) or „ a 

Oligomer .Pair (or oligome rs having base 

Third Strand Oligomer, refer ^ hybridize) 

seq uences which hydrogen bond jan ^ ^ ^ ^ a 

w . th t he base sequence of 
triple helix structure. 

EetajJLeJjae^^ conditions char- 

-o present mv gpecially epi- 

ac teri Z ed by hyperproliferation 
thelial cells, are inbib itory compound^ 

inhibiting amount of an ** e * de comp0 unds which 

Xnterleulcin-! ^lellular lnterleufcin-1 

decrease Interleukm-1 « lnt erleuKin- 1 

re ceptor antagonist ^J^^ wh ich inhibit or 
inhibitory compounds mclu an Inte rleuKin-l 

decrease expression of a Interl 



20 



25 



30 



35 



SUBSTITUTE SHECT 

... ^ct Version: l.UJ.vi 



PCI/US93/0491'' 



WO 93/W134 



9 

„ .. intracellular mterleukin-1 
tularin, factor, such » » an It , i 

receptor antagonist, or ing enzyme") and. 

pre curs=r to an active ^ „ non . COT patitive 

thus, includes peptides, co P moleculc intobl - 

inhibitors for converting ensym . ^ protein's 

tors , antibodies, "^J^l or oligomers such as 
acti v. site to modulate *sfuu=tl Ug «ere and Triple* 
antisense Oligomers Third « es £or these 

CUgomer Pairs, ^^f^ tne sequences of target 
0 Oligomers may be ««-^ o£ the tir get region are 
ge nes. "= £ ^ ed "her suitable Interleukin-i 

scribed herein ^ ^ ^ inhibit a 

inhibitory compounds ^ conversio n of an 1L-1 

converting enzyme and, thus ,P inhi- 
ls precursor „hich decrease intra- 

^Tnt^l receptor antagonist activity. 

A< ^fnriT^ . may be any of a number of 

The Oligomer selected may be y 
20 types , including those havxng a cnarg 

backbone. . =ikvl- and aryl-phos- 

Preferred Oligomers include al*^ ^ 

pnonate oligomers, 01ig omers include 

phonate Oligomers. Other * formac.tal 
25 pho^horothioat. Oligomers , "orph.1 ^ 

^ogs and peptide nu 1.1= J»* < ^ , nucl .o- 

pref.rred are Oligomer ^ ^ , „ ^ut 40 

si dyl units, more preferab y 01ig0mer9 „ nic h are 

nuclecsidyl units. suita ble Oligomers 

3 „ nucleoside/non-nucleoside polym ^ ^ 

alB o include chimeric oUgonucleo^ ^ ^ 
da, DBS. analogues Unoue backbone, for exam- 

. Oligomers ^^^th cleaving or cross- 
pie, „ethylphosphon.t. Oligomers « a ^ antageous in 

" ^aln ZZJZTZ OUgoLs may have a longer 
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nucleotide sequences. ^ preBent invention, 

According » one asp. e vhlch is ^ 

t „ese antisense m tra ns=rioed fro. the 

p le«entary to a ^ the «, molecular mech- 

selected target ^ delusively determined. 

a nis» of inhibition * £ „ m {OTnati on of duplexes 

lc Ms been suggested to resul ^ ot-bo1)- 

netween the antisen" ^ „ f oroed «ay i-bltot 
from the target gene. The P^^ ^ ^ ^ sequence 
translation, processing 

or My lead to a ^« of the present 

according to an alterna u£era tion may 

invention, down ""^tion using a Third 

be a c=ompli=hed by tr.Pl. hel- ^ 
strand Oligomer or a F are comple- 

sequences selected such ^t £e S ^ , 

J0 mentary to and form a triple nucl 
sequence of double „ prevent egression of 

aci d and thereby interfere wit y Ascriptions 

th e targeted nucleic ^ stra nd Oligomers 

o£ the use of W**-™^ 1 ' pre vent or interfere with 
25 end Triplex Oligomer Pair, t ^ ^ or ^ 

Che expression of a targe J* ^ ^ COT1 . 

sanded ^J^^ing u.S Patent Appli- 

olexes is de ' Crlbe o d 7 ;" 8 t ; 27 . 07/751. 8 » and 07/772,081 

. sequence that is ^^^^ complementarity 
tar9e c nucleic acid. Ho ^ 
35 „ay not be J* * torm a stable duplex (or 

sufficient «-^-^. cas e may be, with the target 
triple helix complex as w 
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n ucl.i=acid U ^t^ltT^^^ 
du ple* formation depends on the ^ coBpleMMarity 

h vbridi*ins Oligomer a£ the 9 aequence , 

b et»een the «*££££T £ideli t y (complementarity, 
the system can tolerate ^ ^ ^ true „ lth 

„hen longer Oligomers are us _ eJ[ea . However, 

Oligomers which f» "^f^ units in 

Oligomers oi about > complemeI ,tarity to form a 

la nath ^* ^ J^^co*. having a malting tern- 
duplex or triple helix. physiological 

- - — to 

the methods of £ ^ o — s ed may vary, depend- 

The concentra "° f n ac ° tors includ ing the type of hyper- 
5 mg upon a number of factor., . be 
proliferative condition to be ~ ea "^ emic _ 

Utea ci.... ^TS^L. 

ally), the type and the P ^ describe d herexn 

antisense Oligomer selected. syste ms 
10 have observed significant unde r 
US ed at concentrations ^J^" cgaBm ^ iaom of Oligo- 
other conditions, higher or lower 

^ T "UTcltTons where Oligomers are to be adminis- 
F or mdicatio ^ neutral olig omers. 

25 tered transdermal^, P rs are to be adminis- 

bone vjLu&j-' 3 

30 be used. ^ B f e rred aspect, these Oligomers 
T.' ' nucleoside or, 

may comprise a con? g conjugation part- 

n ucleoside/non-nucleosid« plating 

- ^It: *^ agents, binding sub- 
35 egents -^" 7^. tKe ptors, lipophilic agents 
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Elates or nucleic acid modifying 
Unking agents, pro-chelates ^ ^ 

porti on of -= lei ; henanthroline copP er or ESTA-.ron, 

lytic agents iu» ° * oligomers. 

a fl of which may be incorporated - 0 3 ^ 

Conjugation papers -ay *^ b ^° nucleosid es or 

0U9omer hy the use ofe«U= « » 

single or doubie strand ^ tUif led to 

oU^er^ay^— £^ which may he 

inC T« reacH "h said nucleic acid - irreversibly 
caused to "»=t it ^.functional, 

modify i" structure, thereby dlte lcsure of 

Commonly assigned ^J^J^, discloses 
which is incorporated herein by 

P 3oralen-derivatiredou g -ers d ^ ^ ^ 

modif ying groups may mod ifying groups 

derivatize these digger- 0Ugomer £orm s 

include groups which a^ter the ^ ^ 

a complex which a singl cross -link, alkyl- 

a nucl eic acid segment. - * ^ ^ivate or destroy 
ate, cleave, degrade, or o ^ portion 

30 r T»y be ,tiefand «* - tte parti " 

the Oligomer may be J" d ^ th e tar-, 

cular nucleic acid modifying gro p i- 

g eted nucleic acid segment * the 01igo . 

modifying group may be positioned at the ^ 
35 mer or intermediate between the ends. IH 
nucleic acid modifying groups may be included. 
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v „,„-i«ie acid modifying 

— . 

group is P^'^f ^ l „ av 9 elengt hs of light) . so as ,0 
..avelength, 0- ° cro „. U nking between the OUgo- 

cause reaction and, thus, c 

mer and the nucleic acid targe ^ ^ 

Hilary of nucle- ^ ^ ^ „ amn0 . 

cause cross-linking are to P ^ u advan . 

PS °! a al e ie ^d tnuT must be activated by 
tageously photoreactable , « £ore cro ss- 

exp osure to particular .^^..^ groups which 
linking is effectuated, other privatize 
my or may net be photoreactable may 

these Oligomers. modifying groups may 

alternatively, the nuclei ^ covaUntly 

; comprise an alkylate «ent grc P ^ 

^ded to the nucleic add " ^ the chemical 

Sui table alkylating a^nt ^= « - ^ ^ 
««. and delude gr-P d «^ ucleotiae modifying groups 
acetamides and th % U *° '^^the polynucleotide segment 
,0 which may be caused to clea ^ ^ „ 

include moieties which generate nucleophiU = 

moieties, which promote oompl^s. SUCh " 

attack . Transition met. gating 

«*l--«-^^^ , r ^. Other groups 
25 thereof, can be used ■ * ^ mediated cleavage 

which may b. used to «« : th . 1Uw . «hen ECTX 

include phenanthrolrne, d co the oU g°- 

is used, iron may be ^"^"^cals. though 

- " telP H^rre* polynucleotide cleaving group 
30 iron-EDTA « a preferre P > ^ aJO com pounds 

otb-^^^T^ Opting complexes 
or nitrenes or othe tran mcl . c . 
"V be used, ret other ^ ^ 

philic agents ^^^"ternuclectide linkages. 
" rh^ famines, substituted guanidinium 
groups, imidazole groups and the like. 
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1# Preferred Neutral Oligomer Formulations 

Preferred neutral Oligomers include neutral alkyl- 
and aryl- phosphonate Oligomers and neutral Oligomers 
comprising morpholino or phosphoramidate linkages. 
5 Especially preferred are neutral methylphosphonate 
Oligomers. In view of their demonstrated ability to 
penetrate skin, including tape stripped skin, (which has 
had the stratum corneum removed and which has been 
reported as a model for mucous membrane) , particularly 

10 preferred are neutral methylphosphonate Oligomers having 
only methylphosphonate internucleosidyl linkages. 

Synthetic methods for preparing methylphosphonate 
Oligomers are described in Example 1 herein and also in 
Lee B.L., et al . , Biochemistry 27 :3197-3203 (1988), and 

15 Miller, P.S., et al., Biochemistry 25:5092-5097 (1986), 
the disclosures of which are incorporated herein by 
reference. 

According to another aspect of the present invention, 
preferred are Oligomers which may be neutral until they 

20 enter cells and once inside are converted to charged 
species through chemical or biological processes. Such 
charged oligonucleotides may contain other moieties that 
stabilize the oligonucleotides to nuclease degradation. 
Substituents such as 2 ' -O-methylribose groups, various 

25 base modification, and analogs of the phosphorous back- 
bone, such as phosphorothioates , can increase resistance 
to nucleases. Additionally, the presence of methylphos- 
phonate or other neutral interaucleoside linkages in the 
Oligomer give exonuclease resistance. 

30 Preferred are neutral Oligomers having from about 6 

to about 40 nucleosides, more preferably from about 12 to 
about 20 nucleosides. Although neutral Oligomers which 
comprise more than 20 nucleosides may be used, where com- 
plementarity to a longer sequence is desired, it may be 

35 advantageous to employ shorter neutral tandem Oligomers to 
maximize solubility and penetration through the skin or 
mucous membranes while competing for the development of a 
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of the target nucleic acid, such as a 
secondary structure of the t a g ^ ^ use more 

^t^t^y^J* elementary to 

than one neutral Oligomer, each g ^ ^ 

a distinct target sequence which may be pa 

gene or a different gene. paaariaB alky l- or aryl- 

«.*«, neutral Oligomers comprise 

» by weight of neutral are lded ne utral 

In one preferred aspect ^ °" ^ J% to ^ 
Oligomer formulations which ^ , leo . 

hols include "^^J^, £oIBU laticns of neutral 
and glycerol. In =«" demonstrated advanta- 

, 0 oligomers comprising ethanol na 

9eOU %rt de .Z=ialTv preferred aspect, these neutral 

Oligomer formulations ^ J^"^^^" 

25 those skilled in the a atones, lactones, 

dimethylsulfoxide as veil as =y ^ ^ ^ ^ 

MhydriieS t m/USe /0,S 8 plication «.V 
plication »=. PCT/^ ' also ^.e 

03473) . some of these increase the 

3„ retention of the Oligomer and thus act 

concentration of Oligomer with » ^ ^ (local , 
Thus, for Oligomer formulations 
™»t such as topical application to skin, i- 
treatment, such J „ not only maximizes 

preferred to « a ^ retention in the 

" rtT^ -one and lactone enhancers have 
hean reported to increase local retention as well and, 
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thus , comprise a preferred class of enhancers «« -pica, 
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2 

■ ^eote to methods of P-enting or decrease 
celX^-- using OU^ = 

proliferation, with convers .^..ion of an 

precursor to an active for., or with t *P 
intracellular receptor antagonist ^ 
Oligomers include antisense Oligomers. 

-^r^r^cT cTche present invention, 
there are provided method. o£ decreasing cellular hyper- 
" f ItL hy preventing or interfering with egression 
, tnterleukin-lU HL-lS) . lnterleukm-l« 

tlul« splice variant ot Interl=u*in-1 receptor 
Ta= C onist rinTracellular Xnterleufcin-i receptor antago- 
antagomst ( in converting ensyme, such as an 

r>; g ^ * — °< ^r:; 

* *» a -rrrpf seauence on the DNA or 
which is complementary to a target sequen 

- P^nt invention is directed to methods of 
..creasing hyperprolif eration o £ 

-nithelial cells by exposing the cells to a proliferation 

StrL Oligomer has a base sequence selected 
« Ta^le of hydrogen bonding with a sequence of a double 
" landed L=Lc acid and forming a triple helix complex 
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■ th The first and second Oligomers of the Triplex 
therewith. The rirsu h tnat they are 

Oligomer ,air have «" h = 

ccmpl.ment.ry to and capable of ^ 

targ eted ; j££ ^eic atid form a 

together with the single 

triple helix complex. cons isting 
The target gene is selectee m(>diates ce llular 

A ir. n - cvtokine which mediates 

of those genes encoding a cyto converting 
proliferation or a receptor antagonist 

enzyme therefor. ^ include IL . 

Cytokines which ^ „ . precurS or 

la and S - Ce IL ;^ l^ lat activity needs to be 

of 31 K Daltons and for extraceliui b 17 ; 5 

^ an active form which is reported to ce 

^latlcnal or 
«f n-l family molecules that are cm 
f " It ll JlJe =r a-l*. «« example , myrxsty- 

° £UnC T °«« a r n ' regions in the transcription product of 
lation) . Certain reg „ raete for the Oligomer, 

th. selected gene are preferred targets ^ 

Oligomers of 'PProP-ate ^ „ 

^ 6 to 4 o nucleotxdes, more ^""J fce , ajac(int 

, 5 to ^t ,. Tr s-. the tar9et . , 

^Uce acceptor, splice J**^^ L mSH* 

and polyA addition regxon^ The Pre* ^ 

30 include the initiation codon or th ^ ^ 

The sequence of ttie uxigo««^ 

« examples, xn ' he ° £ „ the nuc l.otid. 



35 

number M15840) 



03 
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Splice acceptor, 
donor junctions 



10 



poly A addition 
signal 

initiation 
15 codon 

mRNA cap site 



1535/1536; 

1587/15B8; 

3575/3576; 

3777/3778; 

4322/4323; 

4487/4488; 

5722/5723; 

5853/5854; 

6569/6570. 

nucleotide positions 7367-7372. 
nucleotide positions 924-926. 
nucleotide positions 374. 



As examples of preferred ^^^^ 
20 X X03S33) include th. *U-«- 



Sclice acceptor, 
donor junctions 



nucleotide positions 



25 



30 



1488/1489; 
2152/2153; 
2207/2208; 
3165/3166; 
3214/3215; 
4102/4103? 
4325/4326; 
6261/6262; 
6432/6433; 
7814/7815; 
7939/7940; 
10289/10290. 



nucleotide positions 11618-11623 



35 



Poly A addition 
signal 

filiation ==aon nudso^ P«lti« 



2161-2163 
1438 



i~c±¥ — 



03 
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v tt in aene (GenBank accession 
splice-variant of the human IL-lra gene 

number M55646) : 

Ini tiati=n codon nucleoid, positions 

« a t ,rMt sites would comprise a mRHS. 

ing enzyme are the ing given in refer- 

In itiati=n codon nucleotide positions 

Poly A signal ' nucleotide positions a"^*. 

. .it,, would include an vBm 
cap or splice sit ^^ed aspect of the present 

w - a to 40 nucleosides and more preieraoj-y 
from about 8 to 40 nucx se lected so as to 

>— ttes ir^rldixe wit, and cover these 

^tuons Suded a>ove £ o r — - 

IL -l/3 converting enzyme. se auence of the 

When antisense Oligomers are used the sequ 
25 oligomers is the reverse complement of the sequence 

targeted region. ^ ^ ^ oUgomers 

T ted to ToZ sequlnce-specif ic hydrogen bonding 
are selected to f orm ju ^ ^ 

interactions with the aouox 

When Triplex Oligomer Pairs are used, the 
30 When iij* ,^. efS BO as to form sequence spe- 

second Oligomers are selected so as to stranded 

ciflc nydrogen bonding structure, 
nucleic acid, and together form a triple helix stru 
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Preferred tMrapeu^ ^ ^ ^.pro- 

which can be classed " < *' |uli ^ 1Be ^er-prolifarat^e,. 
Uferative, (b) ^J^^i. , l« eP" he " 
epithelial. benign *£J£ ^ ,., n on-epithe- 
lia l, malignant hyper-proUferatr 
lial. Wer-pr 0 U£eiative- 

cutanea conditions in=lude , but are 
proliferation reau t= - ^ B . picyri a S i B rubra 

not limited to. J* 0 """' , iti5j pso ria»iform derma- 
pil aris ~ ^ f^a ..arts,. other 

benign growths, ncnen 

fu ngoides/Sezary syndrom^ uferation of the 

Malignant, ="^3^3 cell carcinomas, 
epidermal *^° C ^\^ C ^Zoses , keratoacanthomas 
b asal cell carcinomas, 

Epithelial, malignant cona ep ._ 
. «, „ne include squamous cexx 
epithelial cell* «"=!» ^ ^ 
25 thelial oarorno-as of the ^ yagiM 

destines, breast. >^ ^rations »V also be 

30 r"=:r%=euai — - - 

targets . invention may be used 

Aiso the methods of the P ing expreS sion 



10 
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IMj,irimr"r° Growth whet her psoriasis is an 

— -""£1 » ^ B ^ vitl , 8 in . „ide var- 
tinocyte growth. » 1 path ologi=al effects 

iety o£ «u ^;; r ^ t is reB I u n 1 aiaition , 

that are see- in psoriasis. have 
„ !L-1 has been reported « . P r ~ ^ M _ et al „ 
cogences to the disea . ^ P ci8 . 

^-^^'^ decr eased levels of IL-1* 
sue has been reported to have 

,. 1/10 , and increased 

„ tissue .cooper, K.^, J* rf ^ ^ recept0 r 

(1990 )) . A1B°. >n " criCellU1 eoiie rmis and dominates 

£u »ctionally » agonist in No-al and 

"»««»; 1 1 7*, iMfc , l992 (in Press)), 
2 „ -« i "^^ e ™ 1S rec .7 tor antagonist is responsible for 
elthough the IL 1 reo p dominates in psoriatic 

ch e IL-1 ^"^tr'psoriatic Slcin Reveals the in 
s *in. <Kim, H- ■ « al Ep . dermal ^ xnhibitor,- «>U 

^ TC l"! .in Press.). » * -P""*". 
25 mranTl ReB-' 1351 1 «esent almost exclusively 

^ o £ the iL-i £ 7^/;;j; t e ; d en althoug h ^ ~» be 

intracellular^ and are not secret , r and 

released. The cytokines ^^rZc tissue is 
product, however, IL-1* m no ^ _ 

30 processed into an inactive or* as ay^ ^ 

VatiOB - T ^rt"r a t tratinocyte growth control 
of IL-1 and/or IL lra i ,„ llular i Y . Furthermore, 

„! Keratinocyt. population present in psonas 
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* ■ « nhase in association with a precipi- 
be =omes and IL . lra levels (Hammerberg, 

tous drop in IL-l«. ^ " 

C, Abstract, J.I.D.. ^< 19 ^ ^ and 

To assess the ^ ^Z^ antisense Oligo- 
icIL -ira in tb. ^*J^jTto examine the func- 
mers provide one of the few ^ 

tional importance of the g« . P ^ specificlCy 

tion of gene expression provides n ^ ^ 

- ^^' a l^^^^ cultures have 
related genes. Two kera tinocyte cul- 

be en used in these studies. separating the 

tures are derived fro. ^J^^J 0.. 
epidernds and culturing the ^erat- ^ 

et al . , that retains the prop- 

culture is a keratinocyte cell 1 ^ ^ f ^ 

erties of keratinocytes and can underg int0 

tiation to form ^^JZ-M^**™'™ 
nude mice (Boukamp, et ax 

(1988)). 



20 b. 



25 



30 



35 



^^^Texpression of IL :£! 

. j ^rr nliaomers complementary to p 
lra was ^"^/^ra *«. - 

tinocyte cell 1«' derived from normal human 

skin by separating the epi ^ secQnd 

tinocyte cells. (See Baadsgard et al • 

cel l culture was a \ ich can undergo 

the properties of keratin when 
terminal differentiation to form s ^ 
transplanted into nude mice (HaCaT 

Barkamp et al, e studies were 

Antisense Oligomers useu 

dividual gene 

target mI0»'s or a splice 3 
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Table I ' along with additional seances that have been 
used to assess sequence specificity. 



Table I 

TU^T human IL-1* TTC-TGC-CAT-GGC-TGC 

tt n /? rar-CTG-TGT-AAA-AAG 

2 [1421] human IL-10 C* c AO 
TT -„ GCC- ATC-TTG-ACT-TCT 

3 [1251] . human IL-la GCC aiu 



10 



tt n GCC-ATG-GGG-AGG-GCC 
4 [1487] human IL-1 . GCC **** 



initiation 
codon 

splice site 

initiation 
codon 

initiation 
codon 



15 



receptor 
antagonist 
(intracel- 
lular splice- 
variant) 



nucleotide 
mismatch 



a WW » TT2-T8C-CT-GSC-TSC 

Oligomer #1 
20 ^1251] 

C3 [15881 mismatch to GCG-ATC-TT£-ACT-TCT 

Oligomer #3 niismatch 
11588] 

C4 [1607] mismatch to GCfi-AT£-GGG-A£G-GGC 
-c oligomer #4 mismatch 

[1487] 

. ™ * review of the results reported in Examples 2 
From a review o: i cyto kines 

and 3 herein, expression of the IL-1- or «. J Y* 
tt ira in keratinocytes appears to be an essen 

or IL-lra in j constitutive 

The IluenTe O^rs are o„ ne. concinual •»«*••»• 
The c»a" t y to li^it or reduce the proliferate* of 
Heret^e S in culture oy the u.e of ee3uer.ee specif xc 
anttsense^liae*ers indicates that theae Olivers will be 
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useful to limit proliferation of ^^"^f^ 
such as psoriasis. In addition to IL-la and IL-lfl. k«. 
such as p o£ Qther cytokines that 

tinocytes also produce a ion of the de rmis. 

■\<>*a en inflammatory cell infiltration w 
ma y lead to mfiamm y cyto kines 

-orotic But Not Normal, Epidermis.- f ir^ T * m*°l» 

k.ratinccyte proliferation may also have an effect upon 
th e i^ircoionent of the disease, not only because the 
n i group is one of several synergic cytokines respon- 
sible for boosting T-d.ll activation in psoriasis but 
sible for r> a intraceUu lar cytokine milieu by use 

because changing the intracenuj.. » 
□J an antisense or Third strand oligomer to IL-tf or IL 
one may also block release of other cytokines. 

To assist in understanding the present invention, the 
blowing examples are included which 

of a series of experiments. The following examples relat 
2 0 4 to t h is invention should not, of course, be construed 
Specifically limiting the ^ 
of the invention, now known or later ' 
mM within the purview of on. skilled in the art are 
considered to fall within the scope of the pr.s.nt inven- 
25 tion as hereinafter claimed. 

p.vamples 
E:v; aT "ple 1 

^ Neutral methylphosphonate Oligomers are synthesi.ed 
30 using methylphosphonamidite monomer, according to the 
chemical methods described hy P.S. Miller 
Acids Res. 11:6225-6242 (1983)), A Jager and J . Engels 
(Tetrahedron Letters 2^:1437-1440 (1984)) and M.A. Dorman 
et al (Tetradhedron Letters 40:95-102 (1984) ) . 
35 Solid phase synthesis is performed on a MilUgen 

Model 8800 DNA synthesizer. The programs used with the 
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25 

synthesizer are named MTHL.OS (main) and CPIAW11 (coup- 
ling) and are obtained from the manufacturer. 
The reagent mixtures used are as follows: 

1 Activator: 0.45 M tetrazole in acetonitrile . 

2 Cap A: 40% acetic anhydride in acetonitrile. 
3 " cap B: 0.625% dimethyl aminopyridine 

pyridine. 2<5% dichloroace tic acid 

dichloromethane, , ^ =T , l0 fi _ 

5. Oxidizer: 0.1 M I, in tetrahydrofuran/2 . 6 

lutidine/water (74.82/25/0.18; v/v/v) . 

6. wash A: acetonitrile containing less than 3 0 

ppm water. , „^ ^ n 

7. wash B: acetonitrile containing less than 30 

15 PPmV T r ' Monomers: all monomers and diluted to 0.08 M in 

acetonitrile. , 

9 Support: The Oligomer is synthesized using a 
support acrylate beads derivatized with the appropriate 

20 nucleoside. 

The crude, protected methylphosphonate Oligomers are 
removed from the solid support by mixing with ^ acetoni- 
trile/ethanol/concentrated ammonium hydroxide (45/45/10, 
v/v/v) for thirty minutes at room temperature. Next, the 
2S protecting groups are removed from the bases by addition 
of an equal volume of ethylenediamine (high quality) for 
6 hours at room temperature. The resulting solution is 
diluted 10-fold with water and then neutralized with 

glacial acetic acid. 
30 The solution containing Oligomers is passed over a 

Sep-Pak" CIS cartridge (Millipore /Waters Bedford, MA) 
prepared according to the manufacturer's specification. 
The column is washed with water and the Oligomers are 
eluted with 50% acetonitrile in water. 
35 The methylphosphonate Oligomers are further purified 

by for example, reverse-phase HPLC chromatography as 
follows: A Beckman System Gold HPLC is used with a What- 
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m an RAC II ODS-3 column {5 ^ 9 rm i- d - x 100 mm l0ng) ' 
Buffer A- 50 tnM triethylammonium acetate (pH 7) ; Buffer 
B-50% acetonitrile in 50 mM triethylammonium acetate 
(pH 7) . The sample, dissolved in 10% acetonitrile/water, 
5 is loaded onto the column using an external pump. Next, 
the column is attached to the Beckman HPLC system and a 
gradient of 0 to 20% Buffer B over 5 minutes, followed by 
a gradient of 20 to 60% Buffer B over 40 minutes, is run 
at a flow rate of 3.0 ml/minute. Fractions are collected 
10 and those containing full length methylphosphonate Oligo- 
mer are pooled, evaporated under vacuum, and resuspended 
in 50% acetonitrile/water. 

^^ m P le 2 „ • „ 

TnMH f ^"^lan of Normal *-r*H nnryt.es Using 

is ^i-i*»nse oligomers 

Normal human keratinocytes were obtained by the 
procedure described by Baadsgaard et al. ( J, invest, 
Twmatol. 35.-.275-2B2 (1990)) and grown in keratinocyte 
growth medium (Clonetics, San Diego, CA) . 

20 Oligomer stocks were in 50% acetonitrile/H 2 0 and 

were diluted at least 100 fold to achieve a concentra- 
tion of 100fiM, in the culture medium, unless noted 
otherwise. The maximum amount of acetonitrile in the 
media was 0.5%. 

25 Cells were plated at 3 X 10 3 cells in a single well 

of a 96-well cell culture plate. The cells were main- 
tained at 37»C in a C0 2 incubator. After 4 days of 
growth, unless otherwise indicated, 3 H-dT (l,iCi) was 
added and the label was incorporated for 6 hours. The 
3 0 acid-precipitable label was collected and the counts 
determined using a scintillation counter. For each 
treatment or control, six wells (replicates) were setup 
and run. Of the six replicates, the ones having highest 
and lowest number of counts were eliminated and the 
35 average value and error were calculated using the 
remaining four values. 
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Treatment of freshly obtained normal keratinocytes 
cultured « ^ with methylphosphonate (MP) 
Oligomer to IL-la or IL-10 was carried out for different 
lengths of time to evaluate the effect on growth when 
5 the cytokines are targeted. The results xndxcate tar- 
get^ either .XL-!* or IL-10 inhibits the vrol^on 
Us measured by ^-thymidine incorporation into DNA) of 
normal keratinocytes in culture (Table II) and the 
extent of inhibition is dependent upon length of treat 
L0 ment and demonstrates a decrease in the rate of pro- 
liferation of the cells with antisense treatment OU 
gomers targeted at either the IL-10 initiation codon 
region or a splice site both had similar inhibitory 
activity. 

• LT1P MP-Oliao — r w ^ h TimP nf Treat ^ en ^ 
i2L _ 2iis2ffiex Tj^ (days) >«r incorp. Tnhlhlr ttn 9* 

20 Control 

(no oligomer) 



1 

25 [IL-10 

(1252-2)] 



2 

30 [IL-10 

(1421-1)3 



3 

35 [IL-la 

(1251-2)] 



2 


4,900 ± 487 




4 


2,679 ± 180 




7 


2,157 ± 1,476 




2 


3,723 ± 340 


24% 


4 


1,583 ± 497 


41% 


7 


662 ± 231 


69% 


2 


2432 ± 171 


51% 


4 


1347 ± 191 


50% 


7 


861 ± 218 


60% 


2 


3,089 ± 93 


37% 



1/ 



Relative to same day control. 
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Table II f cont'd) 
MP oligomer Time (davs) 3 H-dT incprp. Tnh^t ion o f 

4 1,141 ± 111 57% 

s 7 652 ± 88 70% 

To examine the sequence specificity of inhibition 
of proliferation, a methyl phosphonate ("MP") Oligomer 
was synthesized with the same base composition as an IL- 
10 Oligomer (1252) but 2 nucleotides were exchanged in 
10 their position in the molecule, thus, the Oligomer would 
be expected to have low or no affinity for the targeted 
gene. The Oligomers were incubated with normal keratin- 
ocyte cultures for 4 days at 100 W- Inhibition of nor- 
mal keratinocyte proliferation by the exact match Oligo- 
15 mer to IL-l/J [Oligomer 1 (1252)] was 54% whereas the 
mismatch Oligomer [Oligomer CI (1480)] did not inhibit 
proliferation and showed increased incorporation that 
was within the standard error of the assay (Table III) . 
The inhibition of normal keratinocyte proliferation that 
20 was seen for Oligomer 1 was sequence specific in that 
exchange of two nucleotides in the sequence of Oligomer 
Cl abolished any inhibitory effects of added Oligomer. 

Table III 

Qpo ^-i f -i gitv of il i B Inhibition of Normal 
25 TTPTatinocvtes bv MP -Oliaomer (100 UM) 

MP oligomer Time 3 H-dT ipeorp, SgMfritlgn 
of growth 

Control 4 days 8,028 ± 1,169 

(no Oligomer) 

30 1 

[IL-10 4 days 3,713 ± 930 54% 

(1252-2)] 

Cl 

[Mismatch 4 days 8,737 ± 3,113 (+10%) 

35 to IL-1/3 
(1480-1)] 



SUBSTITUTE SHEET 

03/31/2003, EAST Version: 1.03.0007 



WO 93/24134 PCT/US93/04917 



29 

Rxamole 3 

Inhibition of Proliferation of a Keratjnocyt? 
r^ll Line Using Antisense Oligomers 

An established human keratinocyte cell line HaCaT 
5 has also been used to provide a continuous source of 
cells. The cell line maintains some of the properties 
of keratinocytes most notably the capacity to terminally 
differentiate when transplanted onto imrauno- compromised 
mice (Boukamp, P., et al., J. Cell. Biol. 106:761-771 
10 (1988)). 

The HaCaT cell line was maintained in DMEM with 10% 
fetal calf serum. 

Oligomer stocks were kept and diluted as described 
in Example 2. The cells were plated, incubated, 
15 labelled and precipitable label determined as described 
in Example 2. 

Concentration dependence of IL-10 Oligomer (Oligo- 
mer 1) inhibition of HaCaT cells after 4 days at the 
indicated concentration of Oligomer is shown in Table IV 
20 along with Oligomer Cl, the mismatch Oligomer. A dose 
dependent inhibition of HaCaT cells by antisense IL-10 
Oligomer (Oligomer 1) was observed, whereas no decrease 
in proliferation was seen with Oligomer Cl, which had a 
2 nucleotide mismatch. The keratinocyte cell line 
25 showed similar inhibition to that observed with normal 
human keratinocytes by the antisense IL-10 (Oligomer l 
(1252)) . 

TfrU IV 

Inhibition of Ha CaT Keratinocyte Cell Line bv 
30 MP-Oligomer Against IL-lfl 

MP Oligomer Cone uM 3 fl-£T j-nqorp. Inhibj-UQfl 

of growth 

Control + 195,497 ± 22,445 

vehicle 
35 (no Oligomer) 

Control 187,572 ± 8,638 

(no Oligomer) 
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Tflfrlf T v < cont'd) 
NF oligomer ^= uM 3 fl-<TT jncprp, 



10 



! 100 



14,104 ± 2,338 93% 



[IL-10 „ 254 61% 

(1252-3)] 50 75,116 ± 9,2i>4 

25 157,513 ± 10,142 

12.5 160,206 ± 14,198 1 B% 

6.2 191,573 ± 6.5BB 2% 

C1 100 153,749 ± 12,035 21% 

l S"S5S 50 177,304 ± 14,682 9% 

(148 °- in 25 189,813 * 4,653 3% ■ 

15 12.5 188,146 ± 15,618 4V 



6.2 191,573 ± 6,588 



2% 



fix-ample 4 

yr^fvif-inn nf P mllf arat* rm of a Cell Line 
tt,^ ^ySsansp nUaomarB t.O IL-la 
20 Oligomers and HaCaT cells were treated as described 

in Example 3 . 

Concentration dependence of IL-la Oligomer [Oligo- 
mer 3 (1251-3)] treatment of HaCaT cells after 4 days at 
concentrations of Oligomer from 0 to 100 M M along with 
25 treatment with an antisense IL-la Oligomer [Oligomer C3 
(1588-1)] having 2 nucleotide mismatch was carried out. 

The role of IL-la in inhibition of growth of the 
HaCaT cell line observed in this experiment was less 
clear than that described in Example 2 using normal 
30 keratinocytes. Addition of the antisense IL-la Oligomer 
(Oligomer 3) did not result in any significant decrease 
in the growth of the HaCaT cells and was similar in 
effect to the mismatch control Oligomer C3 . This find- 
ing reflects a difference between the HaCaT cell line 
35 and cultured human keratinocytes. 
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T^^t-^n nf Proliferation of Kerat j-nocytes 
Vvy Antisense nliaomers to Intra cp 1 lular IL-1RA 

Oligomers and cells were treated as described in 

5 Examples 2 and 3. 

Intracellular IL-1 receptor antagonist (icIL-lra) 
has been targeted by antisense MP Oligomers to examine 
its role in keratinocyte proliferation. (gge, g^Sj., 
Eisenberg, S.P., et al., Nature 143: 341-346 (1990); 
10 Hannum, C.H., et al., Nature 341:336-340 (1990); Kupper, 
T.S., .t >Hn. invest. 8^:1783-1789 (1990)). The intra- 
cellular IL-lra has a initiation codon region that is 
unique to it and not to the soluble form of IL-lra. 
This region provides a unique target for discriminating 

15 between the intracellular and soluble forms of the gene 
products, incubation of the antisense MP Oligomer to 
the ic IL-lra with normal human keratinocytes resulted in 
a strong inhibition of growth (See Table V) of >90%. 
The icIL-lra may have a similar function in the cell to 

20 IL-ljS as there is strong homology between the two pro- 
teins in their amino acid sequences (March, C.J., et 
al., Nature (Lond.) 315:641 (1985)), and icIL-lra may 
not have a role as a receptor antagonist within the 
cell. 

25 T^ble V 

munition of Normal Kpratinoc^* Growth With MP 
rVHgnmtr Against TT-1 Receptor Antagonist 

mp Oligomer Time (davs) »H-dT incorp Inhibition 
1 of growth 1 

30 Control 2 6,630 ± 1,218 

(no Oligomer) 

4 13,981 ± 2,722 

4 2 479 ± 7B 92% 

[IL-lra 

35 intracellular 4 • 293 ± 18 97% 

splice variant 
(1487-2)] 

1 Relative to same day control 
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Examination of the role of lett-»» * 
ccyte culture was carried out using different «»-*»- 

of Oligomer 4 -,14.7) with HaCaT cell. See Table 
VI) At the highest concentration, after 4 days of 
2 nation, antisense Oligomer to icIL-ira (Oligomer 4, 
inhibited proliferation by 60%. However, decreasing 

eventrations of Oligomer 4 did not indicate a gradu 1 
decrease, but an abrupt change in the effectiveness of 
the agent occurred between 12.5 and 6.2S »» Oligomer 
The inhibition of HaCaT cells at the highest concentra- 
tion of Oligomer i-U» to that seen with the 

normal Xeratinocyte cultures (Table V, . The mismatch 
Oligomer, Oligomer C4 (1607) which had 4 nucleotides 
itched from Oligomer 4 (14,7, did not inhibit Keratin- 
IS ocyte proliferation. The results of Tables V and VI 
suggest that the icXL-lr. may also play an functional 
role in the regulation of keratinoeyt. proliferation. 

Table VI 



10 



20 



Tr ^w^nr, of rrtln With MP-OUqoTO* 

t inn-t — T " p^p- PtQ r Antagonist 



25 



30 



9]iaomer gqnc lM 

Control + vehicle 
(no Oligomer) 

Control 

(no Oligomer) 

4 

[IL-ira 
intracel- 
lular splice 
variant 
(1487-3)] 



100 
50 



25 

12.5 



35 



40 



C4 

[Mismatch 
to IL-ira 
intracel- 
lular splice 
variant 
(1607-1) ] 



6.2 
100 
50 
25 

12.5 
6.2 



>w-riT incorp. 
130,188 ± 18,795 
109,264 ± 163 
49,518 ± 7,840 
120,073 ± 11,537 
109,852 ± 26,472 
97,371 ± 35,155 
166,954 ± 9,994 
153,711 ± 37,747 
158,493 ± 6,700 
170,470 ± 17,767 
139,990 ± 30,983 
186,836 ± 26,101 



Trihii hition 

nf growth 



62% 

8% 

16% 

25% 
(+28%) 
(+18%) 
(+20%) 
(+31%) 
(+B%) 
(+43%) 
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^ * method of treating a pathologic condition 
characterised by hyperproliferation of s*in or e pl the- 

■Hal cells which comprises: w,««t 
posing skin or epithelial cells to a hyper 
proliferation inhibiting amount of an Oligomer 
.elected from ... an antisens. Oligomer hav.ng^ 
sequence complementary tc a sequence of » tran 
scribed from a target gene present m the cells. 
M a Third Strand Oligomer having a sequence com- 
' ptemenlary to a selected double 

acid sequence of a target gene present in the 
cells, and (c) a Triplex Oligomer P &l r wtoch is 
complementary to a single stranded 
sequence of a target gene or its 
prTduct wherein said target gene is selected from 
the groun consisting of those genes encoding 
cytoLe' which mediates cellular P roUf»ti», ■ 
Adulating factor for the cytokine a converts 
,„ enzyme which convert, a precursor form of the 

cytokine to the active cytokine, or an enzyme 
Involved in transitional or post-transl.t^onal 
^aification of said cytokine "itical for xts 
function, whereby hyperproliferation of the cells 
25 is decreased. 

, A method according to claim 1 wherein said 
target' gene modulates cellular proliferation through an 
intracellular mechanism. 

3 A method according to claim 2 wherein said 

tt i« IL-Ifl or icIL-lra, or an IL- 
30 target gene encodes IL-la, iu j-p 

10 converting enzyme. 

4 A method according to claim 2 wherein said 
pathologic condition comprises benign hyperproliferation 
of keratinocytes . 
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10 



5 A machoa according to claim 2 wharein »id 
pathologic condition comprises malignant nyperprolitera- 
tion of keratinocytes . 

6 A method according to claim 2 wherein said 

5 patho^ic Edition comprises benign hyperprolif eration 
of non-epidermal epithelial cells. 

7 A method according to claim 2 wherein said 
pathologic condition comprises malignant hyperprolif era- 
tion of non-epidermal epithelial cells. 

8 . A method according to claim 2 wherein said 
pathologic condition is psoriasis. 

9 A method according to claim 2 wherein said 
pathologic condition comprises a chronic inflammatory 
dUel which is perpetuated by cytokine release regu- 

15 lated by XL-la. IL-lfl or icIL-lra production. 

10 A method according to claim 9 wherein said 

j ic selected from rheumatoid 
chronic inflammatory disease is selectea 

arthritis, inflammatory bowel disease, psoriasis, and 
inflammatory ocular disease. 

20 U. A method according to claim 1 wherein said 

Oligomer is a neutral Oligomer. 

12. A method according to claim 1 wherein said 
Oligomer is an antisense Oligomer. 



25 



13 . A method according to claim 1 wherein said 
Oligomer is a Third Strand Oligomer or a Triplex 
Oligomer Pair. 
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14. A method of preventing or decreasing hyper- 
proliferation of skin or epithelial cells which 
comprises : 

exposing skin or epithelial cells to a hyper- 
5 proliferation-inhibiting amount of an Oligomer 

selected from (a) an antisense Oligomer having a 
sequence complementary to a sequence of RNA 
transcribed from a target gene present in the 
cells ? (b) a Third Strand Oligomer having a 
10 sequence complementary to a selected double 

stranded nucleic acid sequence of a target gene 
present in the cells, and (c) a Triplex Oligomer 
Pair which is complementary to a single stranded 
nucleic acid sequence of a target gene or its 
15 transcription product wherein said target gene is 

selected from the group consisting of those genes 
encoding a cytokine which mediates cellular pro- 
liferation, a modulating factor for the cytokine, a 
converting enzyme which converts a precursor form 
20 of the cytokine to the active cytokine, or an 

enzyme involved in translational or post-transla- 
tional modification of said cytokine critical for 
its function. 

15. A method according to claim 14 wherein said 
25 cytokine or receptor antagonist mediates cellular 

proliferation through an intracellular mechanism. 

16 . A method according to claim 14 wherein said 
Oligomer is a neutral Oligomer. 

17. A method according to claim 14 wherein Oligo- 
30 mer is an antisense Oligomer. 

IB . A method according to claim 14 wherein said 
Oligomer is a Third Strand Oligomer. 
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19. 



19 • A method of preventing or decreasing hyper- 
proliferation of cells which comprises contacting said 
cells with a proliferation inhibiting amount of an 
interleukin-1 inhibitory compound which decreases Inter- 
5 leukin-1 cr intracellular Interleukin-1 receptor antago- 
nist activity. 

20 . A method according to claims 19 wherein said 
cells are epithelial cells. 

21 a method according to claim 20 wherein said 
10 Interleukin-1 inhibitory compound is selected from com- 
pounds which prevent or decrease Interleukin-1 expres- 
sion or which inhibit or decrease conversion of a pre- 
cursor form of interleukin-1 into an active form. 

22 A method according to claim 21 wherein said 
15 interleukin-1 inhibitory compound inhibits or decreases 

synthesis of an Interleukin-1 converting enzyme or inhi- 
bits activity of the Interleukin-1 converting enzyme. 

23 A method according to claim 19 wherein the 
interleukin-1 inhibitory compound is an Oligomer which 

20 prevents or decreases expression of an Interleukin-1, an 
interleukin-1 modulating factor, or an Interleukm-1 
converting enzyme. 

24. A method according to claim 19 wherein said 
interleukin-1 inhibitory compound is selected from 

25 compounds which decrease intracellular Interleukin-1 
receptor antagonist activity. 

25. A pharmaceutical composition which comprises 
hyperproliferation inhibiting amount of an Oligomer sel 
ected from (a) an antisense Oligomer having a sequence 

30 complementary to a sequence of RNA transcribed from a 
target gene present in the cells; (b) a Third Strand 
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Oligomer having a sequence complementary to a selected 
double stranded nucleic acid sequence of a target gene 
present in the cells, and (c) a Triplex Oligomer Pair 
which is complementary to a. single stranded nucleic acid 
5 sequence of a target gene or its transcription product 
wherein said target gene is selected from the group con- 
sisting of those genes encoding a cytokine which medi- 
ates cellular proliferation, a modulating factor for the 
cytokine, a converting enzyme which converts a precursor 
10 form of the cytokine to the active cytokine, or an 

enzyme involved in translational or post-translational 
modification of. said cytokine critical for its function 
and a pharmaceutically acceptable carrier. 

26. A composition according to claim 25 wherein 

15 the target gene encodes IL-la, IL-10, icIL-lra or an IL- 
l£ converting enzyme. 

27. A composition according to claim 25 wherein 
said Oligomer is a neutral Oligomer. 

28. A composition according to claim 27 which 
20 further comprises a flux enhancer. 

29. A composition according to claim 27 wherein 
the target gene encodes IL-la, IL-10, icIL-lra or an IL- 
1/8 converting enzyme. 

30. A composition according to claim 29 which 
25 further comprises a flux enhancer. 

31. A pharmaceutical composition which comprises a 
hyperproliferation inhibiting amount of an Interleukin-1 
inhibitory compound which decreases Interleukin-1 or 
intracellular Interleukin-1 receptor antagonist activity 

30 and a pharmaceutically acceptable carrier. 
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compounds which ^"V" ° e. conversion o£ a 
session or which actl ve form. 

5 precursor rorm oJ Mterleukxn-l mto 

33 a composition according » ^ "J*^" 
10 converting enzyme. 

„ the X«exX.u^-l ^^^ 3S1OT o£ an Xnterleu- 

leukin-1 converting enzyme. 

36 x composition according to claim 35 wherein 
2 0 said Oligomer is a neutral Oligcmer. 

„. A composition according to claim » which 

^..g a flux enhancer, 
further comprises a 

„id mt.rleulcin-1 inhibitory compound ,s 

-a'~~ rlaim 38 wherein 
39 A composition according to clarm 

said Oligomer is a neutral Oligomer. 

». A composition according to claim 39 which 
further comprises a tlux enhancer. 

SUBSTITUTE SHEET 

03/31/2003, EAST Version. 1.03.0007 



INTERNATIONAL SEARCH REPORT 



Inu ..ational application No. 
PCT/US93/04917 



[a. classification or suiuklt mattkr 

IPC(5) :A61K 31/70; C07H 15/12. 17/00 
, USCL ;514/44; 536/24.5 . , 

I Accord ing to International Palc.il Classification (IPC) or to both national classification and IPC 

B. FIELDS SKARCUK1) 



| Minimum documentation birched (classification system fallowed by classification symbols) 
U.S. ; 514/44:536/24.5 



Documentation searched other than minimum dwctuncntalitm lo the extent that such documents arc included in the fields searched 



| Electronic data base consulted during the mtcmauonal search (name of data base and, where practicable, search terms used) 
APS. Chemicul Abstracts 



C. DOCUMENTS CONSIDKKKl) TO W. KKI.KVANT 



Category* 



Cilati.m »( Jt.tiiincul. will) indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y.P 



Science, Volume 241, issued 22 July 1988, M. Cooney et al, "Site- 
Specific Oligonucleotide Binding Represses Transcription of the 
Human c-m^c. Gene in Vitro", pages 456-459, see abstract. 

US, A, 5.135,917 (Burch) 04 August 1992, col. 1, lines 22-23 and 
65-68 and col. 8, lines 46-48. 



1-40 



1-40 



□ 



Further document* arc listed in the continuation «r Box C. See patent family annex. 



Special cutcgonta ul' ciiul documents: 

documeni defining the general whc of the art which » nut cniwmkred 
to be part of particutur relcwwwe 

earlier document nuhlinhvtl on or after the intcmalioruil filing dtitc 

document which may trmiw dnuhu on priority claim(s) or which is 
cited In emubtiiih the nuMieuiinn date of another ciuitinrt or oihcr 
special reason (as specified) 

document referring In an oral disclosure, inc. exhibition or other 



later document published after the international filial 4a* or priority 
date and not in co.ifbct with the application but cited to understand the 
principle or theory underlying the invcniioo 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be coniidered to involve an inventive »tep 
when the document is taken alone 



document of particular relevance; the cW^venboo^not be 
considered to involve an inventive step when 
combined with one or more other auch documents, tu 
being obvious to a peraon skilled in the art 

document member of the tame patent family 



Dale of the actual completion of the international search 
| 12 August 1993 


Dale of mailing of the international search report 

24AUG 1993 


Name and mailing address of the ISA/US 
Commissioner of PalcnU and Trademark* 
Box PCT 

Washington. D.C. 202 J I 
1 Facsimile No. NOT APPLICABLE 


Authorized ^{0*M>Jfay> JA 1 

DEBORAH CROUCfl, PH.D. \ </ # / 
Telephone No. [703) 308-0196 1 



Form PCT/1SA/210 (second shcelKJuly 1992)* 



03/31/2003, EAST Version: 1.03.000 



